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Development of MPC8247 embedded Linux system based on device tree
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Abstract: Concerning the MPC8247 target system based on PowerPC, the device tree wagh\discussed and an embedded

Linux system was developed, including the transplant and deployment of U-Boot, Linux kentel;”Device Tree Blob ( DTB) and

Ramdisk file system. The actual operation of the system shows that the device tree file’ §s¥correct, and the system design is

rational and efficient.
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SEERFAE AR T E IS 2, Linux IR
BARBEEIEH. R, RETEH N Linw NBRE Rk
ARRGS T EM T RSB, BRI AR T DinlNFE ik L
RERZEHMR

PowerPC ZR5 2 iix A X SR & 0 AT AR Th ) 384y 2
—, 3T PowerPC B M AL H AR T E N A TFEMA AR~
ft 7, fHE, ¥ PowePC Linux #% 4B #T H At LI, —
B EL kR % 7 T R B R R4 X 52 (Device Tree Blob,
DTB) 7&K, ZETMBIR TAEH , U - 6] R 24104
AR RS, SCER [ 7 ] ek AN Cinix RS F 2L BEW
BT RAR I EE A,

AXBERNBTHEEBCHFEN MPC8247 HinR 4 B
DL XA B SR B BRER , 247 T B A F PowePC 2244
IS NS S W R O =X, R SR B T 6% MPC8247 H
WMERGHRENIE B BRE . S5 RAWBRE. AT
AR Linx RETF R ETR,

1 MPC8247 HAt A 4

MPC8247 H 5 & %8 (DL T #r MPC8247 FF R 4R) RE T
MPC8247 khHREES i ARTF R V-6, MPC8247 4348 /&
F PowerQUICG T E{EAMHLER KK, £ X PowerPC RISC ff 4t
FHSE HRE MPC603e ZFFF i) G2_LE, CPU i % % 266 ~
400 MHz , i@ {5 AL 3 #548 H (CPM) &L 2~ 1 A B 11 4 il
Ao MPC8247 R[] i 2 BB L AR T AE L /IMA B B 5 1 &
FF R B T 15 b FE S o

MPC8247 FT &M 4 ikt MPC8247 Z ) 4h 3 3§,128 MB 1)

IR HH#9:2012-11-09; {&[E HH#A :2012-12- 14,

SDRAM LXK 16 MB 1] FLASH, 5 F P Y3k BF &R 3246 7 2
RS . TF RGBS B AMEHEE O F 10 Mb/s /
100 ¥b/s Fast Eth D KR 0 . = =428 RS232 £ 0, —4
FrifE 16 ¢ JTAG 8200, B (R AR/ FEHLAR AL BRGE 158 W
S IREIR R R AL BB BB T AR Linux BAER S

B1 2R T MPC24T F L AR B 4 i, B 2 2
MPC8247 FF ZAR IS AHE R, Forp . SMC 4B A1 8 B ,JTAG
FERTE#H BDI2000 A28l B #54K, Fast Eth FEH T
TFTP &5 BN R 5%,

S

B 1 MPC8247 FF &ML

Y
Fast Bth1 MPC8247
Fast Eth2

Power l—

B2 MPC8247 44544

EEE A HIER(1990 - ), 3B, INARSE TN BB , RIS 1 TGS Wes Rt TRER(1972 - ) 3B INFRIEIA, RIBUE,
T, FEHIF T ARG TR B HAR);  E2(1981 - ) 25 MR R, 1, EZOIFTT 1 AR R G REIE.
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2 BAN

BEE#x A X PowerPC {#i i include/asm-ppe/ppeboot. h
E LY bd_info ZE5 | IMEAR P A1 X B2 3 5t . (ER, K
7% bd_info ¥ FEEFE H 45 | BB T AR, L2
U, IR RREE W B — I BT LB M4 3. FEE WX
% 32 fiz (arch/ppe) 1 64 fif ( arch/ppc64 ) PowerPC, DL K2 N 1%
BT BN G — I arch/powerpe H 3%, IR {9 [ 5 1 4043 2]
HH, B PowerPC F £ 28 Linux N $E4L —FF 31 1 Open
Firmware $IFERIBAR Y o A% i OB AR I8 465 B, T
FEMBEARE . RAWIILATET ERESER, £
T-& RS, MR AR R T, B SRR A, DL
EE g i T
2.1 RERHER
TRTBA M UL, , A A , AR B, = — R AR RE 1
B MMIE RSN . EaEE X CPUAL. . BRUR
SMREMRIE B BIERGTES S REE M T A 1, JF
Do BRI E A A OB A A IR . A —1
R BRI EA N T URERRERN T R,
BB HIBEHS 46K T TEEE standard 1275 f58 X.
BRI (. dib) EBAE R G MR W 3 HI 3
2, o AT T 2 48 SCASTE SU Y B R IR A SUAF ( Device Tree
Source , DTS, . dts) 2233 P& #4515 %% ( Device Tree Compiler,
DTC) 4R o
N T IER IR BS54 , LA MPC8247 JT R AR 1)
45 R W IR, P A R TR o RO R R, 1R
H%H) arch/powerpe T ¥%A MPC8247 J- KR i) DTS SV&EET
PAASSCAE mgceoge. dis BRI &%t MPC8247 Ft & ARy R 14 Fic
BHTBERFHRE .
/
: model = "MGCOGE";
compatible = "keymile, km82xx";
#address-cells = <1 >;
#size-cells = <1 >;
cpus {
#address—cells = <1 >;
#size-cells = <0 >;
PowerPC, 8247@ 0 {
device_type = "cpu";
reg= <0>;

1
localbus@ 0010100 {
compatible = "fsl, mpc8247-localbus", "fsl, pq2-localbus",
"simple-bus";
#address-cells = <2 >;
#size-cells = <1 >;
reg = <0xf0010100 0x40 > ;
ranges = <0x0 0x0 0xff000000 0x01000000 > ;
/ % 16MB [J77 # /
flash@0, 0 {
compatible = " cfi-flash";
reg = <0x0 0x0 0x1000000 > ;
#address-cells = <1 >;
#size-cells = <1 >;
bank-width = <2 >;
device-width = <1 >
partition@ 0x0 {
label = "free space";

reg = <0x00000000 0x00f00000 > ;

b
partition@ 0x00f00000 {
label = "u-boot";
reg = <0x00f00000 0x00080000 > ;
read-only;
b
};
};
memory {
device_type = "memory";
reg= <00 >;
}5
soc@ f0000000 {
#address-cells = <1 >;
#size-cells = <1 >;
compatible = "fsl, mpc8247-immr", "fsl, pg2-soc",
"simple-bus";
ranges = <0x00000000 0xf0000000 0x00053000 > ;
device_type = "soc";
cpm@ 119¢0 {
#address-cells = <1 >;
size-cells = <1 >;
#interrupt-cells = €2y>";
compatible = "$l, mpc8247-cpm"”,
"fsl, cpm2'l M simple-bus";
reg = < Ox9¢0 0x30 >;
rangfs;
sic):Nserial @ 11a80 {
device_type = "serial";
compatible = "fsl, mpc8248-sme-uart",
"fsl, cpm2-sme-uart";
reg = <0x11a80 0x20 0x87fc 2 >;
interrupts = <4 8 >;
interrupt-parent = < &PIC >;
b
<. BWEER A ARG . >

chosen {
linux, stdout-path = "/soc/cpm/serial @ 11a80"; } ;

1
MR ERPALER, BE—-MMRW A" , NiFET
TR, BT REEEAR. BN B A, K,
compatible J& 445 HI ¥ & IE 7E 1 b 10 1% 45 & 7 , address-cells
AN size-cells JRPETE T /R 6 & — bk (BEA/D) R cell
(32 (MR BY) B, reg JB PR A 15 45 Mttt , 3050 HE 1 15 45 b
HE2 SR HHE T JE B BE L, ranges g 1t T DAKE 2 SR Ml g
FENTA—Ro

DA ARG S T AR S CPU R AT A A
VAR LR G S/ chosen T ¢, (HF LI I, IR 1E
MPC8247 J R W IE M LB, EE B W T flash, smel Fl/
chosen ¥ &5 W IRAHT , 545 P AZ RERE N2, ash, 5 1T, BL
BB R AR HEE.
2.2 EEWHMNREEER

& 3 BiRAREIE NP WEET R, 83 3 4
MR R TR MY . —MIBRRTANT
WRBRTZ R /ANFIREA,3 AN EE A 1 ALE A R RS
HEMEESH

WA BRIE T WA RE A X, RS8R
AEREBLRRENBESFZFR, EREM L
T T/ R RSt T AR A S E R B2
TR AT EFEE R, SRR R I F @I, L
WEERRTE B R&ER. B8N WESIA—132 0
) OF_DT_BEGIN_NODE #7 , B B F 278 45 5 s 47 5
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HARTHTRE, HERTAKARE, S8 REIIA
—/> OF_DT_PROP #7355 & 455 LI OF_DT_END_NODE 4
. MRS ARG, H#l OF_DT_END 4573, RN &
WA

OxdOOdfeed |41 . OF_DT_BEGIN_NODE  |#:##k
totosize | " T — H
off struct | OF_DT_PROP
offstrs__|SF4TH B 000000005 bl
off_rsvmap 0x00000008

PRI
version
i [ last_comp_ver | ’
i boot_cpu_id SLER

size_strs

m , 'y ,'b, 0,

OF_DT_END_NODE
OF_DT_END

B3 RERX SR
2.3 Linux iEZHIZEREIER

WAMIERZ PR AW B, —— 2R3
B, R EW RS . RS 31§ BL, arch/powerpe
R PowerPC - & 1A ME— AR FTE— T8RN
PR IR BRI R TS, A EHF A RZE, WEREZ
RETHIUE 3 s . B3R PEE X — machdep
_calls 544, P98 18 i probe_machine ( ) 54X, #& /i machine_
desc &, I+ HE —NMRIFA. probe () T E, B KA
. probe ( ) £ F eRECECRF M A4, W T- & RS S &
WA, SR E B SRR S ashid i,

RFMHH R, FEESFH T EEF T EABRAR
B ERIFEHEMEAZ, B a6 AR R
AL F-EFIA of_platform B 2&RHHFTIHR BV 1Rk, of_platfornd
BER MR, MEHEE A S8, B AN 2154 M
TR HIEEL, arch/ powerpe/ platforms ) & {55 W DGR
of_platform_bus _probe ( ) 5 — % 45 1 I — Bt itet _of
device PR, B MR IR FE M — 1 struct_of_platform _ dpiven
BRI, ] of_platform A LUKEBK BN ER EAHR R % , BRACE R
HWIE L, PR T L IR M AR S AE 14

3 # AR Linux REHF KA E

ARG R RN R —REHEERRE, B
FH—E BB, EF EVL B AR R 2B M FIRAE R
BGAR, £%F PowerPC 2R H A Linx REKHFIT K,
FEAUTFILNHR:

DY HER LIRS

2) T R ERRE AT & T AR Linx RERGHB
TEFNTIF K ,fFE U-Boot Linux NIRRT Z AR 4R E
HIBHTIT R ;

3) BFrRIEIREST,

3.1 ZTXFEREHNAE

Tk EHLiEFT X86 84 B Linux Fedora 16 ¥4F & %5,
HERTFEi81T PowerPC B2M F#k A S\ Linux BYERGF., EH
FEFRFREERICHEEXRE , O S ENE 4 iR,

EAL EF7ia
JERfE R
. prg  [(FH] NS (0] o Linuxios
FRIE BDI2000]=[ITAG] * DTB1
o RXHRSE
X86 Linux PowerPC Linux

4 EHLFIE IR O EE:
253 ¥ % DENX # {4 .0 #9 ELDK ( Embedded Linux

Development Kit) 7 & THE"  #F Linux 4 A B HEET
£ MPC8247 fix AR X IT Rk TH%E,

1) &% eldk-5.2;

$ . /install. sh 7/ BINEHETopt T, BRINESE powerpe

2)FEH 2L environment-setup-powerpe-linux 3L H %%
i

$ export ARCH = powerpc

$ export CROSS_COMPILE = powerpe-linux-

3498 H hello. ¢, W32 X 4wk, $§ powerpe-linux-gee -o
hello hello. ¢,

3.2 Bootloader SEIR

Bootloader( 5| FMEATF) FEATMBNE, RETCE
REANMARPITHR RIEHEE S, AL BN EEENREH
o iRASK Linux REEHA M HMRFH Bootloader F53K , AL
WA NI R G 28, B R DA E R MR
TS R B S R X, B S MRS, B
L85 T B A B8 B STHF, DA S 38 &% X5 B L Al T
ZhM A B S $ 2 5 ( Universal Bootloader, U-
Boot) o U-Boot B LIRESETEBRMER G N BB AT Z A, W R AL A8
PR, BT A (A R [, S R 2 VR NI HE B S IR R
YRR3R

HAE U-Boot WISEER />4 : BN IMB L5 MPC8247 B ARAAH
RSB ERIR , Bl & 4775, 52 E U-Boot £ HiFiR. B
IRGRI T

1) 702 Makefile 154 FF A AR B80T A BE B Ve300 .

16F8247 _config: uconfig

@ $§ (MKCONFIG) § (@: _config =) powerpc mpc8260 mpc8247

2) 7E u-boot-2012. 04 FF &4 H 5% board T BIEEHT Y H 4%
AR SC M J2 mpe8247, WS N A1 4R B mpc8247. ¢, flash. ¢,
Makefile, config. mk, u-boot. lds;

3) I E WA M H A & SC 4, include/configs/
mpc8247. h MRYEFE L B localbus, Flash, MAC,PHY &24
FITRE

4) 32 X ##1% U-Boot, 4 i u-boot. bin;

#make ARCH = powerpc

CROSS_COMPILE = powerpe-linux- MPC8247_config
#make ARCH = powerpc

CROSS_COMPILE = powerpe-linux-

5) % u-boot. bin i F|/tfipboot H3E T ,{# A BDI2000 k25
u-boot. bin Z HHRR ;

6) P& U-Boot M, B2 HAF AR LIEH B3,

3.3 Linux NZEH#E

ASCfE B Linux NAZ RS 24 3. 4. 4, ] A www. kernel.
org PG F NEIFEM ., BT Linux-3.4.4 §F PowerPC ZEF Y
ZAREIEER, BT UM E AL S B 47 & BT iFA
DTS Fy4mid 5B, WRHRIFHMEELRIT .

D) RBEZ LR FIFET R

ARCH = powerpc
CROSS_COMPILE = powerpe-linux-

2) AR LB T A A MPC8247 5 Linux-3. 4.4 A% B R
mgeoge FF & MR 45 4 & AR, {HR BB arch/powerpe/
configs/mgcoge_defconfig, ¥RINTFFiEH] .

CONFIG_RD_GZIP =y
CONFIG_BLK_DEV_INITRD =y
3) HIFEPI:
#make ARCH = powerpc
CROSS_COMPILE = powerpc-linux- mpc8247_defconfig

/73X FF gip TR
// %1 initrd
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#make ARCH = powerpc
CROSS_COMPILE = powerpe-linux- ulmage

3.4 DTS XHHFNBHE

BB GiRa DTC Il 4573 DTS SCARE R & W X4
DTB, HAH 77 B0 F

#dtc -0 dib -0 mpc8247. dtb -b 0 mpc8247. dis

WETE2.6.25 IRAZFEE T dic 4iiFds, LT LIE
T Linux-3. 4.4 iR B3R T, F make 52473 DTS 304

#make ARCH = powerpc CROSS_COMPILE =

powerpe-linux- mpe8247. dib

g K ulmage F1 mpc8247. dib 733 I B A A, 7T
PAE B — A 5| S22 4, DTB R AR
3.5 BXHRFEHE

P2 48 1 X 3 A 4 A ) 2% S04 &R 4L ((Network File
System, NFS) , %5 % i [6] (f F| Ramdisk # 3 £ & &'
Ramdisk AN BN E &0 X, 8% 0 TRERESR
MRS R G (BN ext2) , AT —AET Ex2 K
Ramdisk B& LA B AR AR F o Ramdisk *E)Ufl:%?ﬁlﬁ’ﬂ‘r’ﬁwﬁ
KA BRI T (X A BT 2)

D AR ARG A .

2) B A Foh ol T R GESUIFRISCAR U

3) FEALJE SR BB B S

4N T A,

5) %% Busybox , 223 RGN A -

6 ) Rl IR SO R GE R AL, Exi2 BRR , 11 mkds. ext2

=

#losetup /dev/loop2 ramdisk. img

#mkfs. ext2 /dev/loop2

7) 8 ] mkimage f]{F U-Boot BREETH:

#gzip -v9 ramdisk. img

#mkimage -T ramdisk -C gzip -n

'Ramdisk Image’ -d ramdisk. img. gz uRamdisk

8) #HIFEHY Ramdisk BREIMEZE NFF o
3.6 REHE

TERTE JLI A1 A u-boot. bin,ulmage (dtfF Ramdisk , 22
ARG E)G BB TE H AR L g 17 ik AR Linux #1ER %,
FHABUIT 3843 BDI2000 Jz JTAGNEEI ¥ u-boot. bin 52 H
| Flash (& , #1d U-Boot Fil TFTP Ji& ulmage . dtb | Ramdisk
PEF Flash fR AL E . BLE U-Boot WIAHMLE S1 24K, B AT
H3h5 %8 ik A Linux 25,

4 4
T ACIF R MPC8247 i AFXTT R, i3 T

PowePC Linux REEHITRFIHME , HEEMHFE EREBT.

LA, T LABHEAR PowerPC 444 \MPC8247 FF R AR J HAE 4

AL, E R AR Linux REH R DR, CHEEM

it TR Al RS T DTS S, (A5 BA R RE BN

FlisfT, XX H T PowerPC R R A Linx RETT A

TREFHIE SR
FER B #E A PowerPC 421 MPC8247 JF & AR Ak A X

Linux FRTFEERAE T IR 7 BEAM , B T ok Al LA TR AU i 4

R X RERARA R FREW IR, D EEMNE

fifv ¥ MPC8247 JT & Ji Il R GE 5 B4, ) Jn /N B A2 4 L A

& A8 5E

SE 0k
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